THIN FILM TRANSISTOR ARRAY PANEL FOR LIQUID CRYSTAL DISPLAY 
AND METHOD FOR REPAIRING THE SAME 



BACKGROUND OF THE INVENTION 

5 

(a) Field of the Invention 

The present invention relates to a thin film transistor array panel for a liquid 
crystal display and a method for manufacturing the same. More particularly, the 
present invention relates to a thin film transistor array panel for a liquid crystal 
10 display having wire structures that can repair data line or gate line open and 
short and a method for manufacturing the same. 

(b) Description of the Related Art 

Liquid crystal displays (LCDs) are one of the most widely used flat panel 
15 display (FPD) configurations. The liquid crystal display has two panels having 
electrodes for generating an electric field and a liquid crystal layer interposed 
between the two panels. The transmittance of incident light is controlled by the 
intensity of the electric field applied to the liquid crystal layer. 

In the most widely used liquid crystal displays, field-generating 
20 electrodes are respectively formed on both of the panels, and one of the panels 
has switching elements such as thin film transistors. 

A typical liquid crystal display uses a thin film transistor as a switching 
element. Data lines and gate lines, which cross each other and define pixels in 



a matrix array, are formed — — « -** " * " " 
apposed. Further, a Pixe, electrode, which receives an image signal - - 

common electrode, is formed in each pixel. 

electrode iine is termed over,appin g the pixel electrode via an insuring iayer 
and provides storage capacitance aiong wUh the p,e, electrode to improve the 
capacitance of a liquid crystal capacitor. 

etectrode line connected to the common etectrodes and — ng a common 
voltage works as a storage electrode line. 

However, in manufacturing a thin film franslstor array pane, for a Itgutd 
15 crystal display, fhe gafe lines and fhe dafa lines respectively connecting the 
output ferminals of a infegrated dnve circuiUo source and gate terminals of 
t ,,n f,tm ,ansis,or fend to he damaged hy opened defect, These 

costs to repair the open/short defect are expensive. 

20 

SUMMMYOFTHE^^ 

lt is an object of the present invention to provide a thin *n transistor 



defects are easy. 

„ is another object of the present invention to provide wire repair 
me ,nods for easiiy repairing gate and dafa line open/short defeots in an LCD 

manufacturing process. 

These and other obiecls are provided, according to the present 
invention, by forming a redundant repair tine one end o, which overtaps the 
storage wire, and the other end of which overtaps the storage wire or the gate 
wir e o, a neighboring pixe, co,u m n. and the redundant repair fine is insulated 
from and overlaps the common electrode wire a. one end and overtaps the gate 
wire or the storage wire of a neighboring pixe. at the other end. 

According to the present invention, a gate wire, including a plurality of 
gate lines formed in a certain direction, and a storage wire, inciuding storage 
electrode fines formed in the same direction as the gate line, storage electrodes 
connected to the storage e.ec,rode lines and a, leas, one of storage electrode 
15 connection portions connecting the storage electrodes of neighboring pixels, are 
.ormed A data wire, inctuding data lines formed in a direction approximately 
perpendicular to the gate wire and that are insulated from and intersecting the 
ga ,e wire and the storage wire, is also formed. A redundant repair fine that ,s 

2Q storage wire or the gate wire of neighboring pixe. a. the other end. is formed as 
we l. A pixel electrode, formed in a pixel having a matrix array defined by the 
intersection of the gate lines and the data lines, forms a storage capa*c by 



Here, storage wire connection portions connect the storage wires of 

neighboring pixel may be added. 

M thi s time, .he redundant repair iines may be formed by the same ,ayer 
as th e data wire. TPe storage wire connection portions may Pe formed by the 

same layer as the gate wire. 

ln enotber embodiment according to tbe present invention, a pluraiity of 
gat e iines including gate eiectrodes in a certain direction is formed on an 
mating substrate. A common eiectrode ,ine is formert between two 

perp end,cu,ar to tbe gate iines in a un* pixe,. Additionally, a p,ura,ity of da. 
wires in a direction approximate, perpendicuiar to tbe gate iines and 
meeting tbe gate lines are aiso formed. Purtbermore. semiconductor layers 

connected to tbe data line and extended on tbe semiconductor layers are 
foml ed as we,,, and a p,ura,*y of drain e,ec,rodes extended on tbe 

source e,ectrodes are a,so formed. A p,ura,«y of pixe, eiectrodes e,ec,nca„y 
20 connected to tbe drain eiectrodes and in parallel tbe common e,ec,rodes 
are formed a,,ema,e,y witb tbe common eiectrodes, and a redundant repair „ne 
simu „aneous,y overiapping tbe common e,ec,rode lines and tbe gate „nes is 
formed. 



In a tn in film transit pane, .or « qUi d crysfa, display according ,o the 
pre sen, — n. if opened defects o, fine gafe lines or ,he data lines occur. 
lhe portions o, .he redundant repair line overlapping me gate wire, .he da.a 

defects. 

BBIEEfiESCSEIlONSEJbliEABflNSS 

T ne accompanying drawings, which are incorporated in and — a 
pad of ,he spec*ca«on, illusfrafe an embodimen. of the inven.ion, and. together 
,■ w i lh ,hedesc,ipt to n,servetoe,piain,heprinci pl eof,heinven,ion. 

PIG 1 „ a ptane view o, a thin film transistor array pane, for a figurd 
c^sta, display according to an embodiment of the presen. invention. 

PIG 2 is a layout view o, a thin fi,m fransisfor array pane, for a l,gu,d 
cry5t a, disp,ay according fo a first emhodimen, of the present invention. 
FIG 3 is a cross-sectional view taken atong line lll-lir of FIG. 2. 
PIG 4A is a layou, view showing a method for repairing an Ppen-o, a 

to the first embodiment of the present invention, 
to the first embodiment of the present invention. 

bet ween a source electrode and a data line in a thin film fransisfor array pane, 



for a liguid crystal display according .0 the firs, embodiment o, ,he present 
invention. 

F,G 5 is a .ayou. view of a thin film transistor array panel for a l,qu,d 
crystal display according to a second embodiment of .he present invention. 
FIG. 6 is a cross-secfiona. view taken along line V.-VC of FIG. 5. 
F,G 7A is a layout view showing a method for repairing an open of a 
ga ,e line in a thin f,lm transistor array pane, for a liquid crysta, display according 
to the second embodiment of the present invention. 

FIG 7B is a layout view showing a method for repairing an open of a 

to the second embodiment of the present invention. 

FIG 7C is a layout view showing a method for repairing an open 
between a source electrode and a data line in a thin film transistor array pane, 
for a ,igu« crysta, display according to the second embodimen. of the presen, 
15 invention. 

F,G. 8 is a layout view of a thin film transistor array pane, for a hqutd 
crystal disptay according to a third embodiment o, the presen. invention. 
F,G. 9 is a cnoss-sectional view taken along line IX-IX of FIG. 8. 
F,G 10 is a layout view showing a method for repairing an open of a 

to the third embodiment of the present invention. 

FIG 11 is a layout view showing a method for repairing a short between 



disp ,ay according to the W rde m bod im en,o.*ep re sen,mven«on. 
disp ,av according to the fourth embodimen, o, the present invention. 
displ a V according to .he fourth embodiment o, the present invention. 
,o to the fifth embodiment of the present invention. 

10 piG .isaiavoutviewsho.nganrethCtorrepairingashodhe.een 

adatel inea n da g a tel ineina W n ffl m.nsis t orarra,pane, f ora,i qUW crvs tel 

display according to the f,fth embodiment ot the present invention. 

15 more ,u " y 

reference to the accompanying drawings, in which preterred embodiments o 

™v however be embodied in many 
oKrtUun This invention may, nowevei , 
the invention are shown, mis in 

diff erenf fonns and should not be construed as iimited to the - 
20 forth here, in the drawings, the thicKness - layers and „ « . - 
exaggerated for c,ar«y. Like numerals refer to like elements throughout Kw» 

refer red to as being - anofher eiemenf, if can be direcv on toe Cher 



„ or in— events may aiso b e present. ,n contrast, an 

intervening elements present. 

PIG , „ a plane view o, a thin fin, transistor anay pane, for a i.guid 

, cysta, display accor*g to an en— - - P— 

di sp,ay — to an — o, , h e present invention, a plurality - gate 
lines 22 — 9 a scanning s ig na, an, a pK.ra.Ky o, data „nes 62 
fitting a display signal or an image sfcnai cross each - A plural, o, 

, .r and a storage capacitor Cst. Agate 
transistor TFT, a liquid crystal capacitor Clc and a storag 

and a source - ,e .in - transistor TFT are connected to the ga e .ine. 
and „e data iine «. respective*, and a drain o, the .in * — 

15 te r mi na, o, the storage capacitor C, The second — o, the storage 

and consisting ot a group ot, h ep,e,s Pin a .atri, A « - « 
lines 91 intersex the gate iines 22 and the data lines 62 are termed ahout 
20 the perimeter of the active region D. 

reference to FIGs. 2 and 3. 



PIG 2 „ a layouf view o. a thin film transistor array pane, for a liguid 
cysfa, display according to a M emhodimen, o, the present invention and Ra 
3 is a cross-sectional view taken along line HMir of FIG. 2. 

conducive materia, such as aluminum (»> or aluminum a„oy, molyhdenum 
(Mo) or n.lyhdenum-fung-sfen (MoW), c h rom,um (Or, an. .anta,um CTa, are 
tom ed on an — suhsfrafe ,0. A wire includes a g ate line ( or 
sc annin g si g na, line) 22 extend in ,he hohzonfa, direc«on in * - 
tra nsmi«,n g a scannin 9 si g na, and a g a,e e,ec,rode 24 which is a pan oMn 

^ . ,h= nate line 22 and transmitting a scanmn g 
gate pad connected to an end of the 9 ate line 

slgna , from an etfema, circuit to fhe g afe line 22. A s,ora g e wire ,nc ude a 
storag e e,ec,rode „ne 26 formed P ara,,e, ,o fhe g a,e line 22. ,f is prov.ded ^ 
a vo,«a g e such as a common vo„a g e applied ,o a common elecfrode (no 
15 show n ) onan U pperpane,o„heli g uidorysfa 1 d,sp,a, The sforage w,re so 

stora ge elecfrode — n portton 27 connecting the sforage „ ? 
^hhorfng Pixel row. and a wire repair porffcn 2. connecfed fo an end o^ 

20 p ,el row are connecfed af three .aces including ,e two sforage elecfrode 
Lection portions 2 7 and fhe storage elecfrode line 23. hu, may also . 

elecfrode line 2, The s.ora g e wires 2, 2, 2S. and 2 9 form a stores 



., (C in FIG 1) to provide storage capacitance along with a pixel 
capacitor (Cst 'n rto. i) k 

, KoHtatpr Here common voltage applied to the 
electrode 82 which will be descnbed later. Here, 

Mh directions of the storage electrode line 26. 

may have a mu„ip,e-,avered structure as we,, as a s,g,e-,avered struct,, 

• ads 22 and 24 and storage wire parts 26. 27, 28. and 29 
When the gate w,re parts 22 and 24. a famalerial 
aref or m edo f mu,,,p,e,a y er,,t,spre f era b ,e,ha,one,a y er,smadeo f ama,ena 

, o a ,ng a ,ow res*, and another ,a y er ,s made o, a materia, having 3- 
conla cting propert,es w,th other materia, particuia* ,0 <indium n o e^ 
the piX e, etectrode. ,t ,s because the w,re and the ITO used tor the ^ 

to the exterior. . ^ 

same. ^ ^ ^ ^ f _ ^ ^ such 

M rogenated amorphous s,„con, ,s termed on the gate insuring laver 
20 ohm,c contact ,a y er P a,erns 66 and 66 ( made o, such — as amo ou 
,„ con heav„ y doped with impuri«es „Ke phosphorus, are torrmed on 

semiconductor pattern 42. 

source and drain Cectrodes 66 and 6, made ot conductive matenats 





65 and 66 may include a data pad connected to an 

Ateo. a redundant repair ^ 

• fnrm P d in the vertical direction of FIG. 2 on tne g 
column ,s formed in end of the 

(ho Hata wire parts 62, bb, anu uu. 
*0 with the same layer as the data wire v 

3 , iro 9fi and the other end of the 

t .inP 69 overlaps the storage wire 26, ana in 
o redundant repair line 69 over p norti on 29 of neighboring 

re dunda„, repair »ne 63 overtaps .e wire « P-« » 
p ,e, cotu., T h e otHe, end o, tHe t epa,H,ne 69 may ^ e, 

The data w,re parts 62. 65, an s22and2 4 Of course, 

15 ha ve a n-pMayered structure ,e ,e 9 ate .re p rt ^ 

wh en - data wire has a — * ^ , . 

, ayer is made o. a mateda. having a to. resist* and an «,er ,s 

m a te rta,havin gg ood contact properties wi, otHe, materia., 

A privation iayer 72 is termed on the data w,re parts 62, 65, 

65 , and 66. Passivation iayer - ^ 

-* * ^ Pa5SiVato " ^ Cer transparent 
such as SiNx, acrylic organ,c material, 



material, or other organic material. 

Th a pixel elecfrode 82 ma, rece.es an image signal and genera.es an 

pas— layer 72. The pixel eiectrode 8, is made of a transparent 
— e materia, - as * * oxide ( ,TO, Here, a storage wrre 
connection portion conneo,in g the neighboring storage .ires 26, 27, 28, an 2 9 

desoribed in detail with reference to the drawings. 

nne 69 o, the same ,a y er as the data wire 62. 6, and 68 may he termed , * 
the same layer as the p*e, elecfrode 82 on the passivation ,a y er 72, and *e 
storag e wire connection portion may he fenced with the same layer as the 
redu ndan„epair lines 6 9 on the gate bating layer 30. On the other ban , 
15 the passivation ,ayer 72 may have contact hoies respec«ve,y exposing the gate 
pad and the data pad. Hence, a redundant gate pad and a redundant data pa 
(es pe*e,y connected fe the gate pad and the data pad through the contac 

the pixel electrode 82. 

A method for repairing open/short defects o, the ga.e wire, the data w,re. 

embodiment of the presen, invention will now he described in data,.. 

RG . 4A is a layout view showing a method for repairing an open of a 



gat e line In a thin film transistor array pane, for a liguid crystal display according 
to the first embodiment of the present invention. 

As shown in FIG. 4A, if the gate line 22 is severed a. portion A, fhe S 
portions (.) overtappin g a redundant repa e 69. .he gate tine 22 and ,he 

According.,, scanning signals emitted to .he severed ga.e line 22 are re- 
touted through me tedundan, repair line 69 and fhe storage electrode line 26. 

r, h™. Presented by dashed lines) of the storage 
At this time, the O portions (representea y 

, pteven, scanning signals from being transmitted .o a„ o, .he storage wires 26, 
27 28 and 29. Here, .he s.orage electrode 28 between .he O portions may 
a ,so he severed, and signals, such as common voltage, that can he applied .o 
lhe storage electrode line 26 are transmitted along horn directions o, .he 
« electrode line 26. On the other hand, ■ .he signals ate transmitted from 

15 on,, one direcfion o, .he storage electrode line 26, a storage redundant line 25 
connecting the sforage electrode 28 may he added as indicated in FIG. 4A. 

PIG 4B is a layout view showing a method for repairing an open of a 

to .he first embodiment of the present invention. 

n 

portions ( .)ovedappingu 1 es,oragewires26and2 7 .andtheda,a,ine62on,he 
oppemower sides of portion B are shorted using a laser. Accordingly, image 
si9 na,s transmitted ,o the severed dafa line 62 are re-routed through .he s.orage 



u onlv the storage electrode line 26 and the storage 
wires 26 and 27. Here, only the storage 

la with ~ — -— — " ^ COnneC " n9 

l d e 26 - « — « or the .0 storage eeefr^e 

: o - » — -« - - e,ec,rode ": 

Iblng the S PO- g- ope- - P-n, image *" *»■ 

neighbonng Her , ^ stoIage 

« 97 are used to repair the severed data line w. 
dectrode connection portions 27 are useo f 

, red to the storage electrode line 26 can be transmitted from 
,. then signals applied to the » „ , he storage 

one direction o, the storage electrode „ne 26. * 
e ,ectrode tine 26 is used to repair the severed data „ne 62, pre. 

r - to the storage electrode line 26 be transmitted trom both 
signals applied to the sroray 

directions of the storage electrode line 26. 
]5 PIG. 4C is a layout view showing a method for repairing an 

_ a source electrode and a dafa line in a thin „,m trans- P- 
for a liquid csfa, display according to the «rsf embodimen. of the prese 

• rti on C the S portions (.) overtapping the storage electrode 

r„ --"-tt- 



•ttert to the severed data line 62 are re-routed 

t rr."zi «— . — - - - 

At this time, the u p t jmage 

/ rnp 26 and 28 neighboring the S portions got open P 
electrode line 26 and zo y 2Q 

hoH to all of the storage wires 26, M, 

— :::rrr — 

, » ho nresent invention will now be 
a- n t« the embodiment of the presem 
portion according to the em 

W tayoot - - • - - — - ,<>r ' 

no ,o a second - P— * ^ "* 

crystal display accordrng to a secon 

tlaa.ate.ioe.otanai^p.el.A.so.a.ate 
storage eiectrodelrne 26 and a g ^ 

mating ,ayer 30 and a passivation layer 72 nave c ^ 
through the contact holes 78 are form 

electrode 82. .. .„ u according to the 

lnth e, h inf,i m .rans i storpanel,oraligu W c.s,a,d,sp,ayacc 



seco nd ambient, .cause the nefchborfng storage - - 2, 2S. - « 
, , to ea ch other, the distortions of signals applred to the 
are connected to and 29 may be minimized. «so, the thin 

— - ~ 1 1 second embodjment ma y have one pad 
m transistor pane, accordrng to the seco ^ ^ 

OUtSW ; G . WiS a layout view showing a method for repaid an open .a 
■ B- . fc . te .«.«— - a.VPan^Mdc^d^aooord.g 
to the second embodiment of the present invent™. 

storage etectrode tine » on sides o, portton A are shorted « ^ 

i« thP severed gate line 22 are re 

rr; r-r =r ------ 

ri 29 Here because all of the storage wrres 26, 27, 
end 29. Here, ^ 8g ^ Q 

connected to each other through the storage w 

„p! for a liquid crystal display accordrng 
data .ine in a thin r,.m transistor array panel for a hqu, 



As shown in FKj- » 
portions (•) overlapp shorted using a laser. Accordingly, image 

Si9na,S rr - the O portions (represented by dashed lines, - 

wires ae and 27. , ^ ^ m neighboring lhe s 

Jodeandadarallneina.hinnim.ransisrorarravpane, 
hetween a source electrode _ ^ ^ ^ ^ 

for a liquid crystal display accord,ng to the secon 

' ipven,ion ' . . a= as is severed from the data 

A s shown in FIG. 7C it the source electrode 65 
. rtton c the S portions (•) overtapping the storage eleCode 

" " J s 2 the slrage electrode line 2, and the da. line 62 

section portion . * J* 

neighboring the P ort.n C eh ^ ^ ^ 

emitted to the severed data l,ne 62 are AUWs time . «, e O 

»,„ rforaoe wire connection portion 88. At this tun 
26 27, and 29, and the storage wire 

neighboring the S portions get open P 

— toa " 0flheStora9eWireS26 'T;:: d t ;inasane X amp,eo f ,he 
ln these embodiments, transparent ITO is 



mat eda, o, ,e P i*e, — . «. « - — — ' *° 
be used in a reflective type liquid crystal display. 

h e pixel electrodes and common e,erfrodes are formed in a s,ng,e 



drawings. 



« — ^- paneis for a ,k,uU)ay 

disp ,ay according .o me third embodiment wit, be described. 

FIG. 9 is a cross-sectiona, vie. taKen a,ong tine ** - «. a 

As shown in FIGs. 8 and 9. a B a,e line (scanning signa, „ne) 22. 

23 pa,*, to tbe gate lines 22 are termed be.een .be two gate „nes 22. 

on tetrodes 21 connecting me dua, common e,ec,ode Imes 
plurality of common electroaes <. 
2 3are«ormedin,bebod Z on,,direc fo n,n F , G .8. . 

A g a,e insuring layer pattern 30 o. silicon-mtnde (S,Nx> 

FlG8 ; n d denning unit P ,e,a,ongwitb,be gate ,ines 22 are termed on. 

r . . i oi ipast two common 

«*n The each unit pixel includes at least iwu 
gate insulating layer 30. The eacn 



, f des 21 and the common electrodes 21 .coated at the outer area of unit 
nixel are adjacent to the redundant data line 

P , .. 0 99 and one or two of the common 

n»ir lines 92 overlapping the gate line 22, and 
repair lines ^ o hf ^ ^ ggte 

electrode lines 23 neighboring the gate lines 22 

• ,- QC Q9 are formed one by one in a 
insu ,atin 9 layer 30. The redundant repair lines 92 

„ . «no 00 and the redundant repair lines 92 are 
The redundant data line 90. ana in 

covered by an in.erlayer insulating layer tOO. 

A sen—or layer 42, a data line 62. a source electrode 6, * 

66 a pixe , electro de line 67, and a pixel electrode 68 are formed on 
I0 electrode 66. a pixel e, ^ ^^^^^o**. 
the interlayer insulating layer 100. The sem 

h » one 62 extending in the vertical direction in FIG. 8 
» ^i^trr,Hp24 The data line bZ, exxeiiuiny 

15 source electrode 65 overlaps a portion C the semiconductor layer 42. 

lh A pixel electrode line 67 is extended in the horizontal direction in FIG. 

, oe66 a ndove„aps.hecommone,ectrodeline23.o ( orm 
from lhe drain electrode 66. an P ^ ^ ^ ^ 

a storage capacitor between them. A pixel e 



vert ica, direction * FK, 8. an d is a,— located along * - ««- 
d e s2 1«o a pP,e l ec, ri c feMS ,a t a re nea riy pa r a, l eHo,ne — 10 . 

j, ,„ , he thjrd embodiment, the redundant repair lines 92 
display according to the tnira e' 

ovedap .he gate lines 22 and the common electrode ,,nes* 
l the gateinsolabngtayet 30 interposed *erebetween. It may be termed o, 
the same layer as the data line 62. 

PIG 1 „ isal ayo Ut v,e WS ho.n g ame^ for repai rt n 9 anope n o f a 
gat e,ineina t h,n ffl m— orarraypaneltoralMd crystal display accent 

t0 th e third embodiment of the present invention. 

As sbown in FIG. 10. . the gate line 22 is severed in ponton A, * 

oi qc, a nd S4 portions 

are shorted using a laser. Next, the 

. electrode line 23 on the respect ,e„ and U,e dgh, s.es o, 2 . 
p^ns are disconnected, and 02. 03. and 04 porbons - the co 
electrodes 21 connected to ,he common electrode line 23 between *e two 01 

20 rlodionsaredisoonnectedinordertoseparatetbe common electrodes 

21 from the common electrode line 23. , inB23and 
Acc o,ding,y. by isolating the porton ofthe common electtode „ne 2 and 
shorti ng the isolated podion otthe common electa line 23,be severed gate 



line 2 2 an d the — repeir „ne «. scanning signals — a * the 
l l d gate , in e . are re-routed — the — re P air line S ^ 
. r At this time, because one of the dual common 

— : nr. - — 

electrode lines 23 is used, me QP w Pre d 

R9 h described with reference to FIG. 11- 

is des^ ^ ^ layoffi v iew showing a method for repairing a short between 

As shown in HO. 11. -he portion overlapping the gate „ne 2 ^ 
dat a l ine 62 or,hered U ndan,da,a l ine 92i sshorted a t.heOportion ( x,, t hS 1 

37 3 and S4 Portions ,, overtaking the redundant repeir iines 92 locate a, 
"his o, the portion O. and the gate .ine 22 and the common 
" A ,no a laser with a method similar to the above descnbed 

23 can be shorted using a laser wnn 

^hod for repairing ,e severed gate line 22. « * « * «J 
^ns - ,e common electrode line 2 , which are respec^V -e - » 
1ft and right sides of the left and right redundant repair lines in FIG. 1 V an ^ 
l 03 04 and 05 po.on o, the common electrodes 21. connected to the 
20 H Ine 23 between the 02 and 06 portions, are opened. Then. 

— M Z7l * -~ the shorted data line 62 and the 
two redundant repair lines 92 are cu w 



, hQ roHiindant repair line ana u,SOVJ 
n^te line 22 using the redunaam ivy 

9 , , • rnp fi? and the redundant repair line 92. 

nate line 22 between the shorted data line 62 and 

— —a «o *e — - - « * — — " 
Z 1 L - s— -~ and — to tne 

. rz------ — — ° — - , " 

repair „ne — ,o *e «d — « - p.,. — .a, 
repai r .he open defects of ^ da.a»ne more eas„y. 

15 — -■-'7. , ' ,,, '' , ' ,, 

• pip 12 the redundant repair line 220 ovenap 
As shown in FIG. 1^, me •« 

lines 23 ovedapped by the redundant repa.r „ne 220 

1 32 portons o V eda PPi n 9 *e - - « - - " *** * " 
;; the : pera . 10 _ i des 0 tt h eo P ened P o rti onBo f t h eda,a lin e 6 2.and,ne 



, n of the common electrode line 23 and 
33. s, SS. ana SB portions „ng on .op *a ^ ^ ^ ^ ^ 

» — - s22otocal ; d ; n Z« 

„ *** ~ » - — ; ; ,G and the 07 and oa on - 

, ocate a a, M s,e - ,He opanea portion B. an^ ^ ^ ^ 

„ — • * ** ^ 10 djsconnecled . The 01, 

22 „ to oa,aa a, rig. sirie - - opanaa port,on B a art,, ^ 

04, OS. Oe, 0 9 ana Oil P-~ - - — — oae »ne 2 3 a, 
lhe „ -ines ,3 ana ***** - " 

10 disconnected. d the common 

, r • 23 at the upper and lower s.des of the 
electrode line 23 at tne w linP 93 and the redundant repair 



cm 1^ if the portion B ot xn« " 
As shown ,n FIG. 13. .f rtM 21 ot wo neighboring pixals is 

<jata , in a 9 0 b e t waan lh a t wooo mm ona,ao tr oaas 21 o ^ ^ ^ 

^,.3, ana sa ,, Port— ariap P ,ng - 



redund an, da, „ne 90 as wen asthe common — ' ~ » * * 

Ler. AddHlona»y. the 01. 02. 03. and 04 portions of the two common 

^^^^^^^^ 
S1 and S2 portions are disconnected. 

— the common elects iines 23. . ,s des,rab,e ' 

disconn ect fhe common etectrode line 2 3 at point 03 and 0 4 th*1 are .sest o 
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lo the fifth embodiment of the present invention. 

As shown in FIG. 14, in the film transistor panel according to the fifth 
embodiment of the present invention, a gate line 22, a redundant data line 90. a 
source electrode 65. a data line 62, a semiconductor layer 42, and a drain 
electrode 66 are formed as described in the embodiments above. However, the 
structures of the common wire and the pixel wire are different from that of the 

third and the fourth embodiments. 

Dual common electrode lines 23 parallel to the gate line 22 are formed 
as in the above embodiments, a firs, connection portion 231 is extended from 
,he common electrode 23, and a sub common electrode line 232 is connected 
,o the first connection portion 231. Also, a plurality of common electrodes 21 
are extended approximate., perpendicularly from the sub common electrode 



line 232. 



A pixel elecftode line 67 extended from a drain electrode 66 overlaps the 
common electrode line 23 as in the above embodiments, and a second 
connection portion 671 extended from the pixel electrode line 67 overtaps the 
firs, connection portion 231. A sub pixel electrode line 672 connected to .he 
second connection portion 671 and overlapping the sub common electrode line 
232 is formed parallel .o .he firs, connection porfion 231 . Additionally, a plurality 
0 o, pixel electrodes 68 are extended from the sub pixel electrode line 67 
perpendicular to the sub pixel electrode line 672. 

Also, redundant repair line 92 overlaps the gate line 22 and the common 
e,ec.rode line 23 neighboring .he gate line 22, and is formed of .he same layer 



as the data line 62 or the redundant data line 90. 

In the wire structure according to the fifth embodiment as shown in FIG. 
14, if the gate line 22 is severed in portion A, the gate line 22, the common 
electrode line 23, and the S1, S2, S3, and S4 portions overlapping the 
redundant repair lines 92 located at both sides of the portion A are shorted 
using a laser. Next, the left and the right 01 and 03 portions of the common 
electrode line 23 neighboring the S2 and S3 portions got open, respectively. 
Also, the 02 portion of the first and the second connection portions 231 and 671 
is disconnected to prevent a scanning signal from being transmitted to the 

common electrodes 21 . 

In this way, because the plurality of the common electrodes 21 and the 
pixel electrode 68 are disconnected at once by disconnecting the first and the 
second connection portions 231 and 671 in the method according to the fifth 
embodiment, the number of disconnects may be reduced to one fourth or to one 
fifth. 

FIG. 15 is a layout view showing a method for repairing a short between 
a data line and a gate line in a thin film transistor array panel for a liquid crystal 
display according to the fifth embodiment of the present invention. 

As shown in FIG. 15, if the portion overlapping the gate line 22 and the 
data wire 62, 65, and 92 is shorted at portion D. then the 01 and Q5 portions of 
the gate line 22 on both sides of the portion D are disconnected to prevent an 
image signal from being transmitted to the gate line 22 through the short portion 
D, as in the above embodiment. The S1 , S2, S3, and S4 portions overlapping 



the redundant repair lines 92 located at both sides of the portion D, along with 
the gate line 22 and the common electrode line 23, are shorted by using a laser. 
Next, the 04 and 02 portions of the common electrode line 23, which are 
respectively located at left and right sides of the left and right redundant repair 

5 lines 92 in FIG. 15 are disconnected. Also, the 03 portion of the first and the 
second connection portions 231 and 671 is disconnected. 

Just as in the method of repairing an open gate line, because the 
plurality of the common electrodes 21 and the pixel electrode 68 are 
disconnected at once by disconnecting the first and the second connection 

io portions 231 and 671 in the method according to the fifth embodiment, the 
number of disconnects may be reduced to about a quarter or to one fifth, 
improving the productivity in defect repair. 

In the present invention, by forming a redundant repair line overlapping 
the gate line, the storage electrode line, or the common electrode line, 

15 open/short defects of the gate line and the data line may be easily repaired. 
Additionally, by forming a storage wire connection portion connecting the 
storage electrode lines of neighboring pixel, the distortions of signals 
transmitted to the storage electrode line may also be minimized. 

In the drawings and specification, there have been disclosed typical 

20 preferred embodiments of the present invention and, although specific terms 
are employed, they are used in a generic and descriptive sense only and not for 
purposes of limitation, the scope of the invention being set forth in the following 
claims. 



